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1.  Technical  Objectives  and  Motivation 

We  are  addressing  some  fundamental  research  issues  in  dynamic 
simulation  and  path  planning  for  virtual  environments  and  electronic 
prototyping.  Our  emphasis  is  to  develop  better  algorithms  and 
software  systems  and  to  demonstrate  their  applications.  The  set  of 
problems  include : 

A.  Rapid  and  accurate  algorithms  for  collision  detection  and  distance 
computation  between  general  geometric  models  and  deformable  bodies 

B.  Robust  and  efficient  system  implmentation  and  software  libraries 
based  on  the  proposed  algorithms 

C.  Applications  to  virtual  environments  and  electronic  prototyping 


2 .  Approach 

We  are  utilizing  number  of  techniques  from  algebraic  geometry,  approximation 
theory,  computational  geometry,  numerical  analysis,  computer-aided  geometric 
design  and  computer  graphics  to  investigate  the  underlying  mathematical 
concepts  and  to  develop  more  efficient  and  robust  geometric  algorithms. 

This  includes  algorithms  and  systems  for  computing  correspondence  between 
two  general  polyhedra,  occulsion  culling  and  interactive  collision  detection 
between  moving  objects. 

3 .  Significant  Accomplishments 

The  PI  and  his  students  have  developed  novel  algorithms  for 
collision  detection,  3D  polyhedral  morphing  and  view  frustrum  culling. 

These  include  use  of  noval  hierarchical  data  structures  and  geometric 
techniques  for  interactive  occlusion  culling,  general  3D  mapping  algorithm 
and  efficient  collision  detection  between  general  polygonal  models. 


jrhe  Dfesulting  algorithms  and  systems  have  been  applied  to  a  number  of 
applications  and  the  technology  has  been  transferred  to  a  number  of 
research  labs  and  academic  institutes,  as  well  as  commercial  vendors. 

4.  Cooperation  with  and  Technology  Transfer  to  Army  Laboratories  and  Other  Or 
ganizations 

{\bf  I-COLLIDE,  RAPID  and  V-COLLIDE  Collision  Detection  Systems:} 

More  than  1200  users  all  over  the  world  have  copied  the  source  code  of  the 
I-COLLIDE,  RAPID  and  V-COLLIDE  collision  detection  systems. 

Some  of  the  prominent  users  are  at  Sandia  National  Labs,  Lockheed  Martin, 
Ford  Motor  Company,  Division,  Engineering  Animation,  Army  Research  Labs, 
Evans  and  Sutherland,  etc.  The  system  has  also  been  licensed  to 
Mechanical  Dynamics  Inc.,  Division,  Prosolvia  etc. 
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Proximity  Queries'',  in  the  Proceedings  of  {\em  International 

Workshop  on  Algorithmic  Foundation  of  Robotics),  Houston,  TX,  March  1998. 

{\sf  Ming  C.  Lin  and  Dinesh  Manocha)  (1997) , 

''Efficient  Contact  Determination  in  Dynamic  Environments'', 
in  the  Special  Issue  of  {\em  International  Journal  of 

Computational  Geometry  and  Applications),  Vol.  7,  No.  1  \&  2,  pp.  123-151. 
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in  {\em  IEEE  Transaction  on  Visualization  and  Computer  Graphics), 

Vol.  3,  No.  1,  Jan-Mar  1997,  pp.  51- -64. 
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in  the  {\em  Proceedings  of  ACM  Symposium  on  Virtual  Reality  Modeling 
Language  Symposium),  pp.  119-125,  Monterey,  CA,  1997. 
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Award  Winning  Papers  on  Army  Sciences  and  Technology, 
pp.  34-38,  published  by  {\em  World  Scientific}. 
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